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• \-!4(;-!8-;-+5,-8!(+@5'*&4>.! 65'!;('*5/.!.*@%(+!,'5)-..*%@! &(.G.=! ./)4!(.R!
8-&-)&*%@! (%8! 6+(@@*%@! .*@%(+! B*%85B.! 56! +5B! F/(+*&<^! &*>-I(+*@%*%@! &B5!
,/+.(&*+-! B(;-65'>.! &4(&! B-'-! )5++-)&-8! *%! (! %5%I&*>-I.<%)4'5%*_-8! B(<D!
!

• \-! 4(;-! 8-;-+5,-8! (! 6'-F/-%)<I85>(*%! (,,'5()4! &5! %$12! -.&*>(&*5%D!
J+&45/@4!6/'&4-'!.&/8<!(%8!'-6*%->-%&!('-!'-F/*'-8=! &4-! *%*&*(+!'-./+&.!4(;-!
7--%!./66*)*-%&+<!-%)5/'(@*%@!&5!>5&*;(&-!(88*&*5%(+!B5'GD!

! !



! "V!

@"#!K/4'&%5-3/!,)%*'</1!
!
K4-!B5'G!./,,5'&-8!7<!&4*.!@'(%&!4(.!+-8!&5!&B5!*%;*&-8!,'-.-%&(&*5%.D!$%!j/+<!#V"#=!
B-! @(;-! &4-! c'(%8! `5/%8.! ,'-.-%&(&*5%! (&! &4-! TD9D! J'><! Q-8*)(+! `-.-(')4! (%8!
Q(&-'*-+! 15>>(%8eK-+->-8*)*%-! (%8! J8;(%)-8! K-)4%5+5@<! `-.-(')4! 1-%&-'! (&!
:5'&! P-&'*)G=! QPD! K4-! ,'-.-%&(&*5%! B(.! -%&*&+-8! ?Q58-+I7(.-8! %5%*%;(.*;-!
*%&'()'(%*(+!,'-../'-!-.&*>(&*5%DA!$%!9-,&->7-'!#V"#=!B-!,'-.-%&-8!5%!&4-!&5,*)!56!
?K*>-I!(%8!6'-F/-%)<I85>(*%!(,,'5()4-.!&5!>58-+I7(.-8!%5%*%;(.*;-!*%&'()'(%*(+!
,'-../'-! -.&*>(&*5%A! (&! &4-! B5'G.45,! 5%! ?$%65'>(&*5%! 8-'*;-8! 6'5>! &4-! ('&-'*(+!
7+558! ,'-../'-! B(;-65'>! (%8! *&.! )+*%*)(+! .*@%*6*)(%)-A! (&! &4-! LW&4! J%%/(+!
$%&-'%(&*5%(+! 15%6-'-%)-! 56! &4-! $bbb! b%@*%--'*%@! *%! Q-8*)*%-! (%8! N*5+5@<!
15%6-'-%)-D!!
!
K4-!@'(%&!(+.5!./,,5'&-8!&4-!)('--'!8-;-+5,>-%&!56!Q.D!$'-%(!EB(%@!(%8!P'D!:(*.(+!
d(.4*6D!Q.D!EB(%@U.!Q(.&-'U.!&4-.*.!B(.!5%!&4-!&5,*)!56!?:'-F/-%)<!85>(*%!>58-+I
7(.-8! *%&'()'(%*(+! ,'-../'-! -.&*>(&*5%DA! J6&-'! @'(8/(&*%@! 6'5>!Q$K! *%! j/%-! #V"#=!
.4-!C5*%-8!&4-!24P!,'5@'(>!56!&4-!P-,('&>-%&!56!b+-)&'*)(+!b%@*%--'*%@!(&!9&(%65'8!
T%*;-'.*&<D! $%! 4*.! 85)&5'(+! &4-.*.=! P'D! d(.4*6! +(*8! &4-! @'5/%8B5'G! 65'! &4-! )/''-%&!
,'5C-)&D!P'D!d(.4*6!B(.!(.!(!25.&85)&5'(+!J..5)*(&-!5%!&4*.!,'5C-)&! 6'5>!9-,&->7-'!
#V""! &*++! &4-! -%8! 56! J,'*+! #V"#=! B4-%! 4-! C5*%-8! Q(.*>5! 15',5'(&*5%! (&! &4-*'!
)5',5'(&-!4-(8F/('&-'.!*%!$';*%-=!1J=!(.!(!9-%*5'!`-.-(')4!b%@*%--'D!
!
K4-!B5'G!,'-65'>-8!/%8-'!&4*.!@'(%&!(+.5!6-8!*%&5!(!'-)-%&!@'(%&!(,,+*)(&*5%!&5!&4-!
S(&*5%(+! $%.&*&/&-.! 56! E-(+&4=! -%&*&+-8! ?S5%*%;(.*;-! *%&'()'(%*(+! ,'-../'-!
8-&-'>*%(&*5%! *%!,-8*(&'*)!,(&*-%&.=A!B4*)4! .--G.! &5! &'(%.+(&-! &4-!B5'G! )5%8/)&-8!
/%8-'!&4-!)/''-%&!@'(%&!&5!*%6(%&.=!)4*+8'-%=!(%8!<5/%@!(85+-.)-%&.D!K'(/>(&*)!7'(*%!
*%C/'<! *.! &4-! +-(8*%@! )(/.-! 56! 8-(&4! (%8! 8*.(7*+*&<! *%! )4*+8'-%! 75'%! 4-(+&4<D! J!
%5%*%;(.*;-! (,,'5()4! &5! $12! 8-&-'>*%(&*5%! B5/+8! .*@%*6*)(%&+<! *>,'5;-!
%-/'5+5@*)(+=!%-/'5)'*&*)(+=!(%8!%-/'5./'@*)(+!)('-!65'!&4-.-!,(&*-%&.D!
! !



! ""!

@""#!A'$*3)1+'$!
!
\-!(%&*)*,(&-! 6*%(++<! 7-@*%%*%@! )5++-)&*5%!56! ,(&*-%&! 8(&(! *%! &4-!%-H&! &B5!5'! &4'--!
B--G.=! 4(;*%@! 5;-')5>-! ;('*5/.! 57.&()+-.! '-+(&-8! &5! .-&&*%@! /,! 8(&(! )5++-)&*5%! *%!
5/'!,('&%-'!45.,*&(+=!(%8!&5!-.&(7+*.4*%@!&4-!'5/&-!&5!(%!(,,'5,'*(&-!8(&(7(.-D!K4-!
6--8! &5!Q$Q$1! $$! @*;-.! /.! ())-..! &5! (%! -H&-%.*7+-! (%8!B*8-+<! ())-..*7+-! 8(&(7(.-=!
B4*)4!B*++!7-!56!@'-(&!;(+/-!&5!5&4-'!$12!'-.-(')4-'.!(.!B-++D!
!
M/'!/+&*>(&-!(*>=!7-<5%8!&4-!.)5,-!56!&4-!,'-.-%&!,'5C-)&!0(+&45/@4!B-!('-!>(G*%@!
;(+/(7+-!.&-,.!&5B('8.!*&3=!*.!&5!-%(7+-!(!6/++<!%5%*%;(.*;-!%$12!-.&*>(&*5%!>58(+*&<=!
/.*%@!(!6*%@-'!)/66!>-(./'->-%&!56!JN2=!(.!*%!:*@/'-!XD!! !



! "#!

@"""#!K/:/&/$*/1!
!
"D! d(.4*6=!:DQD=!-&!(+D=!%&'()*+,-('$.&./.0,-/0($(-1/2,1/&.$&3$/.14,54,./,)$64(--74($

34&2$5(4(+4,)$+)&&'$3)&8$0()&5/19$,.'$,41(4/,)$64(--74(:!9)*!K'(%.+!Q-8=!#V"#D!
G0"#g3R!,D!"#g'(WWD!

#D! 9(--8=!QD=!-&!(+D=!%7)1/6,4,2(1(4$;.1())/<(.1$%&./1&4/.<$/.$;.1(.-/0($!,4($;;=$,$
67+)/5*,55(--$/.1(.-/0($5,4($7./1$',1,+,-(:!1'*&!1('-!Q-8=!#V""D!FM0X3R!,D!gX#I
]VD!

!
!
! !



! "L!

"N#!!O+7)&/1!

!
O+7)&/!DP!25%5!*'33/*%+'$!+$:&51%&)*%)&/!+$!%6/!$/)&'*&+%+*53!*5&/!)$+%!%'!1)44'&%!%6/!(5%5!*'33/*%+'$!
)$(/&!%6+1!&/1/5&*6!4&'./*%#!

!
!
!
!
!
!

!
O+7)&/!EP!?+7$5384&'*/11+$7!1%/41!:'&!&/538%+</!"AB!/1%+<5%+'$#!

!

Spencer Technologies ST3 TCD

Moberg CNS Monitor

Philips Bedside Monitor

RS-232
real-time 
data feed

ICP

rABP

CBFV
real-time digital data feed

!"#$%&#
'()*#

$+,#

'+-.#

!"#$%"#&''
()*+&)&,-"./,'

-/0(1)23#

4'&#

012,"+'3/,$1./,1,25#
627892#'(:/;)(<80#

$)<=(>?#

@ABBB#3(71:2#
+CD2)#

"',#E3<7(<80#
$:F8)/?G7##

0/4%"#&''
()*+&)&,-"./,'

-HIABB#JK#



! "W!

!
O+7)&/!FP!Q&546+*53!R1/&!"$%/&:5*/!:'&!&/%&'14/*%+0/!5$53J1+1!':!=50/:'&<!5$$'%5%+'$!4&'*/11#!?6'=$!5&/!
%6/!-/5%8'$1/%!5$$'%5%+'$1!:'&!%6/!5&%/&+53!-3''(!4&/11)&/!SLTBU!=50/:'&<#!



! "X!

!

!
O+7)&/!GP!C'$+$051+0/!"AB!/1%+<5%+'$!&/1)3%1#!V'4!45$/3P!/1%+<5%/1!51!5!:)$*%+'$!':!%+</W!-'%%'<!45$/3P!
6+1%'7&5<!':!$'$+$051+0/!"AB!/1%+<5%/1#!

!



! "]!

!
O+7)&/!HP!25%5!*'33/*%+'$!1/%8)4!:'&!&/538%+</!"AB!/1%+<5%+'$!:&'<!*/&/-&53!-3''(!:3'=!0/3'*+%J!5$(!
$'$+$051+0/!5&%/&+53!-3''(!4&/11)&/!=50/:'&<!</51)&/</$%1#!

!
! !

Spencer Technologies ST3 TCD

Nex!n or Portapres

CBFV

nABP
real-time analog output

real-time analog output

NI-DAQ


